The description of deep inelastic scattering as an extrapolation between resonance production and diffractive scattering is extended to give successful quantitative representations for the structure functions of unpolarized electron scattering on protons and neutrons, and of neutrino, antineutrino scattering on nucleons. The same ideas also supply a prediction for the polarization asymmetry in deep inelastic electron-proton scattering (paper no. 2, to be published). Two previous articles (1, 2) gave a source theoretic analysis of deep inelastic scattering of electrons on nucleons. It was concluded that the general characteristics of these phenomena emerge as a reasonable extrapolation between the known properties of resonance production and of diffractive scattering, an observation that provides no support for the naive models of inner structure that now seem to be popularly accepted as reality. We press the point further in this note by producing a successful representation for the detailed shape of the scaling function in unpolarized electron scattering. And, in a new turn, the application of the same ideas to deep inelastic scattering of neutrinos and antineutrinos yields a satisfactory account of the known facts in this related domain of phenomena. Flushed with these triumphs, we then venture into still unexplored terrain by proposing a provisional expression for the electron-proton polarization asymmetry that will soon be probed experimentally in deep inelastic scattering (paper no. 2 of this series).
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The formalism presented in the earlier papers, which are respectively cited as I (ref. 1) and II (ref. 2) will be modified somewhat in the course of these developments. Thus, the discussion in I of the high energy photo cross section was simplified by replacing a numerical factor _1.2 with unity. That situation is improved by introducing the mass parameter of the dipole form factor representation, mo = 0.9 m = 0.84 GeV, so that
[I15] now reads a-= (8lra/mO2)mO2mv Irm H2(q2 = 0, -qp = mv), 8rra/MO2 100 Mb, [1] and [I16] becomes v/rn » 1. m0mv H2(0, my) 1. [2]
We also record here approximate representations of the high energy behavior of the proton and neutron cross sections, at e-100 Wl( + 0.6 v e-./2), 100 Pb(l + 0.4 v '-1/2). With this change, Eq. I35 appears as [3] M+2/m2 >» 1: f dh2@ , m2/M+2) -2M+2/mO2, [4] (as -3/4)1/2 [9] and the constant -T appears rather arbitrarily at this stage since the domain of applicability is large w8. The resulting func- [10] will be taken seriously down tow8 = 3, which is vGav = 0.43, or M+ = 1.30 GeV, not far above the major resonance at 1.24 GeV. For ws < 3 we simply return this function to unity at w8 = 1, in a continuous manner, Ws < 3: 1 + L15(w, -1) -0.34(w, -1)2. [11] Then, as the simplest union of the information supplied by the resonance region and by the diffraction region, we take just the product of the two functions, [8] and [10, 11] . [12] 1 + 1.15(w8 -1) -°34(W5 -1)2 ws < 3 3351 * This is paper no. 1 in a series. The second, final, paper will appear in a later issue of the PROCEEDINGS. The comparison with experiment (3) is shown in Fig. 1 , where the axis labeled vW2, in the conventional parlance, is (1/7r) fp(J') and wC' is not exactly our scaling variable, but
The agreement is seen to be quite satisfactoryt.
The difference between the proton and neutron asymptotic photo cross sections is measured by [14] [15] [16] Indeed, it was this anticipation that motivated the additive constant in [9] . It is interesting that the same combination has also emerged from the resonance region, through the substitution 1 + 1(q2/m2) -* (w( -3/4)/(w -1). [17] It was remarked in I that [16] gave a "quite respectable account" of all available datat. That is displayed in Fig. 3 .
A source theoretic discussion of neutrino (antineutrino)-nucleon deep inelastic scattering (by which is meant the respective processes v + N --IA-+ any, v+ N ,+ + any) is presented in ref. 7 . In contrast with the electromagnetic coupling to the nucleon current that is symbolized by V3 + S (isovector + isoscalar), the neutrino interaction involves the parity-violating, charge-changing combinations (V1 + iV2) + (AI + iA2), where A1,2 represents the axial vector current. The presence of parity violation requires a third tensor, T -. = .q2itj-jIqp, [18] and its associated function Ha(q2, qp). The form factor combinations that respectively determine H2 and H3 for elastic where the functions fa(x) = fa(w), x = 11w, must obey 12xf3(X)l < f2(X).
We first note that the preponderance of neutrino experi refer to an approximately equal mixture of neutrons an( tons, which average appears as a trace in isotopic-spin % Accordingly, the quadratic combination of interactions in's in H2, and its scaling limit f2(x), are symbolized by V12 -+ A12 + A2, as compared with the electromagnetic anal V32 + S2, where the values associated with all Vk2, k = are the same. If what is observed experimentally (9) . The diffractive modification of [23] for small x is harder to specify. We first note that the approach of the V part to its limit is given by 2(1 + 1.5 x). This is an approach from above, as compared with that encountered in Eq. 8 for the proton electromagnetic function and a diffraction factor is not needed here to amend the qualitative situation. Then, according to [23] the ratio of A and V contributions attains the limit (1.24)2 as x e 0. It is implausible that the low energy number 1.24 should determine the high energy limit; an asymptotic descent to unity would be a natural hypothesis. But, lacking any clear guide for this modification, and considering that the experimental values for small x are particularly sensitive to uncertainties associated with scaling deviations, we leave this question for future study and retain [23] as it stands for our immediate purposes. compares favorably with a recent analysis (10) of CERN (European Center for Nuclear Research) data, selected to be in the scaling region, that gave (T/(Tv = 0.43 ± 0.04.
[28]
The same analysis also provided average values of x for neutrino and antineutrino distributions: (xYV = 0.26 i 0.02, (x)i = 0.25 4 0.02. [29] In view of the close similarity of f2(x) and -2x f3(x), these numbers can be compared approximately with the predic- [33]
The experimental data are seen to be reasonably well reproduced. After this work had been completed, experimental data on neutrino-proton scattering became available (ref. 12). Our discussion refers to the equally weighted average of proton and neutron. Concerning the ratio apo V/a. as a function of x, we remark that it should decrease from unity at x = 0 in a diffractive manner (involving x'/2) and, presumably, approach zero as x -*1, since elastic vp scattering vanishes. The simplest representation of these requirements is ap v/ n v = 1 -x1/2 and thus we convert av of Eq. 21 into op " by multiplication with (1 -xI/2)/(1-0.5 xI/2). The resulting function is in satisfactory accord with the data presented in Fig. 3 of ref. 12 , in contrast with the curve exhibited there. This is illustrated by the comparison between the implied value of (x),p = 0.21 and the experimental value, 0.22, cited in ref. 10 .
There is also new evidence on scaling deviations for small q2 and very large w values, S1000 (13) . When the vW2 values presented in Table I of ref. 13 are multiplied by 1 + (0.36/q2), using mean values of I/q2 for rather wide intervals, the results are entirely compatible with an approach for increasing w to the limit 1/7r = 0.32.
